The extent of surgery for papillary thyroid cancers (PTC) remains controversial. Consensus guidelines have recommended total thyroidectomy for PTC Ն1 cm; however, no study has supported this recommendation based on a survival advantage. The objective of this study was to examine whether the extent of surgery affects outcomes for PTC and to determine whether a size threshold could be identified above which total thyroidectomy is associated with improved outcomes. Methods: From the National Cancer Data Base (1985)(1986)(1987)(1988)(1989)(1990)(1991)(1992)(1993)(1994)(1995)(1996)(1997)(1998), 52,173 patients underwent surgery for PTC. Survival was estimated by the Kaplan-Meier method and compared using log-rank tests. Cox Proportional Hazards modeling stratified by tumor size was used to assess the impact of surgical extent on outcomes and to identify a tumor size threshold above which total thyroidectomy is associated with an improvement in recurrence and long-term survival rates. Results: Of the 52,173 patients, 43,227 (82.9%) underwent total thyroidectomy, and 8946 (17.1%) underwent lobectomy. For PTC Ͻ1 cm extent of surgery did not impact recurrence or survival (P ϭ 0.24, P ϭ 0.83). For tumors Ն1 cm, lobectomy resulted in higher risk of recurrence and death (P ϭ 0.04, P ϭ 0.009). To minimize the influence of larger tumors, 1 to 2 cm lesions were examined separately: lobectomy again resulted in a higher risk of recurrence and death (P ϭ 0.04, P ϭ 0.04).
P apillary thyroid cancer (PTC) is the most common but least aggressive histologic subtype of thyroid cancer. The American Cancer Society estimates that approximately 33,550 people in the United States will be diagnosed with thyroid cancer in 2007, and 1530 will die of the disease. 1 Most patients with PTC have an excellent prognosis. However, recent studies have demonstrated an increasing incidence of PTC, particularly due to the detection of tumors Ͻ2 cm. 2, 3 Moreover, mortality rates may be increasing for certain subgroups. 4 For decades, there has been considerable debate regarding the extent of surgery for PTC, particularly for tumors Ͻ4 cm in diameter. [5] [6] [7] Recent consensus guidelines suggest that patients with tumors displaying high-risk features should undergo a total or near-total thyroidectomy, and patients with single, small, low-risk, intrathyroidal node-negative PTC may be candidates for less extensive surgery such as a lobectomy with or without isthmusectomy. 8, 9 These guidelines, based on retrospective studies and general consensus from experts, recommend near-total or total thyroidectomy for PTC Ͼ 1.0 to 1.5 cm. However, a difference in survival favoring total thyroidectomy over lobectomy has only been demonstrated for tumors Ͼ3 cm. 10 -12 Thus, these guidelines advocating near-total or total thyroidectomy for PTC Ն1.0 cm are not based on data demonstrating a difference in survival, but rather on the possibility of multifocal disease, recurrence, and other practicalities of treatment and follow up. 6, 13 Prospective randomized clinical trials assessing the impact of surgical management on PTC outcomes are impractical and have not been performed because they would require a large number of patients to be followed for an extended period of time. 14 We hypothesized that total thyroidectomy for PTC results in improved outcomes compared with lobectomy. Using the National Cancer Data Base (NCDB), we identified 52,173 patients who underwent surgery for PTC in the United States from 1985 to 1998. The objective of this study was to determine whether total thyroidectomy resulted in improved recurrence and long-term survival rates for patients with PTC. Furthermore, we sought to determine whether a specific tumor size threshold could be identified above which total thyroidectomy was associated with a decreased risk of recurrence and death.
PATIENTS AND METHODS

Data Acquisition and Study Population
The NCDB is a program of the American College of Surgeons and the Commission on Cancer. 15 The NCDB has been accruing data since 1985 and captures newly diagnosed malignancies from over 1440 Commission on Cancer approved hospitals. These hospitals account for more than 75% of all new cancers in the United States each year. The NCDB collects data regarding patient demographics, tumor characteristics, preoperative and postoperative staging, treatment details, recurrence, and survival. Health systems data, provider information, and socioeconomic status are obtained through linkage to tertiary data sources. Based on national incidence estimates from the American Cancer Society, the NCDB captures approximately 88% of all new thyroid cancers annually in the United States. 16 Using the NCDB, patients from 1985 to 1998 were identified using the International Classification of Disease-Oncology, 2nd Edition (ICD-O-2) code for thyroid malignancies: C73.9. 17 Diagnosis year 1998 was the most recent year available with at least 5 years of follow-up data. Patients were excluded if they had histologies other than PTC (ICD-O-2 codes 8050 and 8260), had poorly differentiated tumors (reported grade 3 or 4), were younger than 18 years old, had missing tumor size measurements, or did not undergo surgery. Patients who underwent surgery for PTC were identified based on the Registry Operations and Data Standards site-specific procedure coding. 18 For this study, patients were dichotomized by extent of surgery into 1 of 2 heterogeneous groups to distinguish bilateral versus unilateral resection: "total thyroidectomy" (including total, near-total, or subtotal) or "lobectomy" (including lobectomy with or without isthmusectomy). Patients who underwent removal of less than a lobe ("nodulectomy") (n ϭ 6381) or who were classified as "thyroidectomy, not otherwise specified (NOS)" (n ϭ 7632) were excluded. If a patient initially underwent lobectomy and then went on to have a completion thyroidectomy, the patient was recorded in the NCDB as having undergone a total thyroidectomy. 19
Statistical Analysis
Descriptive statistics were calculated for all variables.
Ten-year recurrence and survival rates were calculated as the time from surgery to recurrence or death, respectively. Recurrence of disease was defined as any locoregional or distant recurrence after a documented disease-free period. Patients who had metastases at presentation or were never disease free after surgery were excluded from the recurrence analysis. Outcomes were estimated by the Kaplan-Meier method and compared using the log-rank test. 20 Relative overall survival was calculated by adjusting the observed survival rates for differences in gender, age, and race using 2000 US Census Bureau data. 21 Median follow-up was 69.7 months. At 5 years from surgery, 27,776 patients were uncensored (alive with follow-up data) in the total thyroidectomy group and 6429 patients were uncensored in the lobectomy group. At 10 years from surgery, 8531 patients were uncensored for total thyroidectomy and 2493 patients were uncensored for lobec-tomy. Cox Proportional Hazards modeling was used to evaluate the association of tumor size and extent of surgery on recurrence and survival while adjusting for potential confounders including gender, age (Ͻ45, 45-64, Ն65 years), race (White, Black, Asian, Hispanic, Other), annual income (Ͻ$36,000 vs. Ն$36,000), absence or presence of nodal metastases, absence or presence of distant metastases, radioactive iodine (RAI) administration, year of diagnosis (1985-1993 vs. 1994 -1998) , and hospital volume. 22 Tumor size cutoffs from 4.0 cm to 0.5 cm in 0.5 cm intervals were examined to determine whether a tumor size threshold could be determined above which total thyroidectomy results in improved survival. Stratified analyses using the Cox Proportional Hazards model were performed for tumors Ͻ1.0 cm, Ն1.0 cm, 1.0 to 1.9 cm, and 2.0 to 4.0 cm in greatest diameter. The analysis was further stratified by age Ͻ45 years and Ն45 years, but as the results were qualitatively similar, the results are not shown. Before analysis, all independent variables in the model were examined by calculating a Pearson correlation coefficient. We tested for interactions between tumor size, extent of surgery, and patient age. The Proportional Hazards assumptions were confirmed graphically. Hazard Ratios with 95% Confidence Intervals were generated. Hazard Ratios Ͼ1.0 indicate an increased risk of death.
Procedure volume quartiles were calculated based on average annual thyroid surgery volume with equal numbers of hospitals distributed within the quartiles. Since patientlevel socioeconomic data is not collected by the NCDB, median household income was assessed at the zip-code level based on the patient's residence at the time of diagnosis using 2000 United States Census Bureau data. 23 The level of statistical significance was set to P Ͻ 0.05. All P values reported are 2-tailed. Statistical analyses were performed using SPSS, version 14 (Chicago, IL). This study was reviewed by the Northwestern University Institutional Review Board.
RESULTS
Of 66,957 patients with PTC in the NCDB from 1985 to 1998, 52,173 underwent operations that could be classified as either total thyroidectomy (bilateral resection including total, near-total, or subtotal) or lobectomy (unilateral resection including lobectomy with or without isthmusectomy), and had complete information on tumor size ( For all patients with PTC, the recurrence rates were 5.7% at 5 years and 9.4% at 10 years. Recurrence rates were compared by tumor size and extent of surgery ( Fig. 1 ).
Ten-year recurrence rates increased with increasing tumor size: Ͻ1.0 cm 4.6%, 1.0 to 1.9 cm 7.1%, 2.0 to 2.9 cm 8.6%, 3.0 to 3.9 cm 11.6%, 4.0 to 8.0 cm 17.2%, and Ͼ8.0 cm 24.8% (P Ͻ 0.0001 for each pairwise comparison). When examining all tumor sizes together using univariate methods, patients who underwent total thyroidectomy had an unadjusted 10-year recurrence rate of 7.7%; whereas, patients who underwent lobectomy had an unadjusted 10-year recurrence rate of 9.8% (P Ͻ 0.05).
Survival rates were compared by tumor size and extent of surgery ( Fig. 2 ). Ten-year survival rates declined with increasing tumor size, but survival was statistically worse only for tumors larger than 4.0 cm (P Ͻ 0.0001): Ͻ1.0 cm 98.0%, 1.0 to 1.9 cm 98.4%, 2.0 to 2.9 cm 98.5%, 3.0 to 3.9 cm 95.5%, 4.0 to 8.0 cm 90.5%, and Ͼ8.0 cm 81.3%. When examining all tumor sizes together using univariate methods, 10-year survival was higher for patients who underwent total thyroidectomy compared with lobectomy: 98.4% versus 97.1% (P Ͻ 0.05).
Multivariate analyses using Cox Proportional Hazards modeling were used to investigate the impact of tumor size and extent of surgery on recurrence and survival while controlling for patient, tumor, treatment, and hospital characteristics. In the evaluation of all patients, lobectomy was associated with a 57% higher risk of recurrence and a 21% higher risk of death compared with total thyroidectomy (P ϭ 0.001 and, P ϭ 0.027, respectively) ( Table 2 ). To determine the tumor size threshold where extent of surgery affects outcomes, the Cox Proportional Hazards analysis was stratified by tumor size: Ͻ1.0 cm, Ն1.0 cm, 1.0 to 1.9 cm, or 2.0 to 4.0 cm. For patients with tumors Ͻ1.0 cm, there was no difference in recurrence or survival between total thyroidectomy and lobectomy. However, for patients with tumors Ն1.0 cm, lobectomy was associated with a 15% higher risk of recurrence and 31% higher risk of death (P ϭ 0.04 and P ϭ 0.04, respectively). To address the potential confounding effect of larger tumors when examining all tumors Ն1.0 cm, 1.0 to 2.0 cm tumors were examined separately. Compared with patients who underwent total thyroidectomy for a 1.0 to 2.0 cm malignancy, those undergoing lobectomy had a 24% higher risk of recurrence and a 49% higher risk of death (P ϭ 0.04 and P ϭ 0.04, respectively).
DISCUSSION
Consensus guidelines recommend near-total or total thyroidectomy for PTC 1.0 to 1.5 cm in diameter or larger; however, these recommendations have not been based on a demonstrated survival difference. 5, 9 The objective of this study was to examine whether the extent of surgery affects outcomes for PTC and to determine whether a size threshold could be identified above which total thyroidectomy is associated with improved outcomes. Patients were dichotomized into 2 broad categories: "total thyroidectomy" (bilateral resection including total, near-total, and subtotal) and "lobectomy" (unilateral resection including lobectomy with or without isthmusectomy). Using multivariate modeling controlling for confounding factors, we evaluated the impact of total thyroidectomy compared with lobectomy on recurrence and survival for various tumor sizes.
Our first objective was to determine whether the extent of surgery was associated with outcomes for all patients with PTC irrespective of tumor size. Considerable controversy surrounds the extent of surgery for PTC. 5, 6 Recommendations regarding the extent of surgery are largely based on nonrandomized, retrospective studies from single institutions. 9,10,12,13,20,24 -29 Although these single institutional studies are able to perform pathologic reviews of specimens and likely have more accurate and detailed data than cancer registries, the ability to study this question with multivariate methods has been limited by the large sample size required to demonstrate differences in outcomes for PTC. A power analysis performed by Udelsman et al found that between 3100 and 10,400 patients with mean follow up longer than 6 years would be needed to study survival differences between total thyroidectomy and lobectomy. 14 The largest reported patient population addressing this question before our study was 4402 patients from the National Cancer Institute's Sur- 31 In our examination of all 52,173 patients, we found that total thyroidectomy was associated with a lower risk of recurrence and death compared with lobectomy. Our second objective was to determine whether a tumor size threshold could be identified above which total thyroidectomy was associated with improved recurrence and survival. Consensus guidelines suggest that tumors displaying high-risk features merit more aggressive surgery consisting of a total or near-total thyroidectomy, and patients with isolated, small, low-risk, intrathyroidal, node-negative tumors may be candidates for less extensive surgery such as a lobectomy. 8, 9, 32 The challenge rests in classifying these tumors into high and low-risk groups. No less than 15 classification schemes have been proposed attempting to identify specific high-risk features such as gender, age, size, metastases, extrathyroidal extension, and grade. 33 However, these studies have been based on institutional experiences consisting of relatively small patient cohorts at tertiary referral centers and vary in their identified prognostic factors. In particular, it has been difficult to identify a tumor size threshold above which patients should undergo a total thyroidectomy. In 1990, DeGroot et al 20 reported their experience with 269 PTC patients and demonstrated a benefit in recurrence and long-term survival for total thyroidectomy over lobectomy in patients with tumors 1.0 cm or larger; however, 64% of their lobectomy comparison group had patients who may have undergone a procedure less than a lobectomy (ie, nodulectomy), which would likely bias the outcomes in favor of total thyroidectomy. To analyze tumor size thresholds, a sufficient number of patients must be available in each subgroup. With the large sample size available through national cancer registries, subgroup analyses are feasible, as in this study where there were 12,778 patients in the 1.0 to 2.0 cm group. We assessed various size cutoffs, starting from 4.0 cm decreasing in 0.5 cm intervals to 0.5 cm in diameter, to determine whether a tumor size threshold could be determined above which total thyroidectomy was associated with a lower risk of death. On univariate analysis, the threshold appeared to be 4 cm in greatest diameter based on the estimates by the Kaplan-Meier method and log-rank test, but using a multivariate Cox Proportional Hazards model, we demonstrated that total thyroidectomy is associated with a lower risk of recurrence and death compared with lobectomy for patients with tumors Ն1.0 cm. Various systems classifying tumors into high and lowrisk groups include tumor size as a one of the prognostic grouping factors, but size thresholds range widely from 1.0 to 5.0 cm. 10,27,34 -36 Guidelines based on retrospective studies and general consensus from experts recommend total thyroidectomy for tumors larger than 1.0 to 1.5 cm. 8, 9 These recommendations advocating total thyroidectomy are based on several factors including (1) the high frequency of multifocal disease, (2) the facilitation of RAI ablation of remaining thyroid tissue, (3) the opportunity to follow patients with thyroglobulin levels and 131 I scans, and (4) the avoidance of 5, 7, 13 Opponents argue that total thyroidectomy for these smaller tumors will not affect survival and will lead to an increased frequency of surgical complications such as recurrent laryngeal nerve injury and permanent hypocalcemia. 5, 6 A difference in overall survival favoring total thyroidectomy has only been demonstrated for tumors Ն3 cm. 10, 12 Thus the established guidelines advocating total thyroidectomy for PTC larger than 1.0 to 1.5 cm are not based on data demonstrating a difference in survival, but rather on other practical considerations of treatment and follow up. The results of our study demonstrate that total thyroidectomy for PTC is associated with a lower risk of recurrence and death for cancers Ն1.0 cm. For PTC Ͻ1.0 cm, there is no difference in outcomes between total thyroidectomy and lobectomy. This study should be interpreted in light of several potential limitations. First, analyses using administrative databases and cancer registries are limited by the information collected, and missing variables may lead to biased results. For example, the NCDB does not collect data on postoperative thyroid-stimulating hormone suppression therapy, thus this factor could not be included in our outcomes analyses. Furthermore, some studies have demonstrated that extrathyroidal extension is an important prognostic factor, but this information was also not available in the NCDB at the time of the study; however, this variable is being collected by the NCDB as of 2004. Furthermore, it is not possible or feasible to perform a pathologic review for all patients in this study or verify the NCDB data using patient charts. Thus, singleinstitution studies are valuable and offer an alternate perspective to analyses using cancer registry data.
An additional limitation is that only 56.2% of patients who underwent a total thyroidectomy were reported to have received RAI in our study. A recent study from the National Thyroid Cancer Treatment Cooperative Study Group (1987-2001) reported a RAI utilization rate of 70%. 31 However, these data come from hospital chart abstractions from institutions that focus on thyroid cancer management, potentially explaining the higher observed utilization rate. Studies attempting to quantify the reporting disparity by comparing registry data to patient charts and Medicare claims have shown that the underreporting ranges from 5% to 12% for adjuvant radiation and chemotherapy. [37] [38] [39] [40] Furthermore, the observation that lobectomy patients are reported to receive RAI may stem from several explanations. First, we know anecdotally that there are physicians administering RAI improperly. Secondly, it may be that the surgery is coded incorrectly; however, this is highly unlikely as numerous studies have demonstrated that procedure coding in cancer registries and administrative datasets is highly accurate. 41 Finally, it is conceivable that cancer registrars are recording diagnostic 131 I scans inaccurately as therapeutic RAI. The NCDB can be used to identify reasons why patients who undergo a lobectomy receive RAI. When a hospital reports such a case, the record will be returned to the hospital, and they will be required to verify the data and provide an explanation for why a lobectomy patient received RAI. Thus, we will be able to determine whether it is a matter of improper RAI administration, incorrect procedure coding, or inaccurate coding of therapeutic RAI versus 131 I scans.
Another potential limitation is that the hospitals that are included in the NCDB must be an approved Commission on Cancer hospitals. 42 Thus a potential selection bias may exist as centers included in the NCDB may have a higher level of oncologic specialization than hospitals in the United States that do not report to the NCDB. These hospitals may have different treatment strategies, complication rates, and outcomes for PTC. In addition, determination of disease-specific survival is limited in cancer registry data. The NCDB captures the cause of death from hospital registries. Thus, the actual cause of death due to cancer is notably underreported. 43 As a consequence, we used relative survival which is the observed survival rate divided by the expected survival for a cohort similar in age, ethnicity, and sex (presumably in the absence of thyroid cancer) using 2000 US Census Bureau data. 21 Relative survival currently serves as the best estimate of disease-specific survival when using cancer registry data. One may speculate that the worse survival observed for thyroid lobectomy is a result of patients with advanced age and severe comorbidities being selected to undergo lobectomy; however, we adjusted for patient, tumor, treatment, and hospitals factors in our multivariate models in an attempt to control for patient selection issues.
Finally, without data on national complication rates after thyroid surgery, one should be concerned about recommending total thyroidectomy for all patients with PTC Ն1.0 cm. 44 Surgeons performing thyroid operations infrequently at low-volume centers may choose to offer a unilateral operation (ie, lobectomy) rather than a bilateral operation such as near-total or total thyroidectomy to avoid the possibility of bilateral nerve injury or permanent hypocalcemia. In experienced hands, the frequency of permanent recurrent laryngeal nerve injury or permanent hypocalcemia should be less than 2.0%, and in 1 study has been shown to be 0.4% and 0.2% respectively for high-volume surgeons. 44 The modest outcome benefit demonstrated in this study must be weighed cautiously against the potential complications after total thyroidectomy and interpreted in the context of an individual surgeon's experience and complication rates. If a surgeon's complication rate is more than 1% to 2%, thyroid lobectomy may serve the patient with low-risk PTC better and supersede the improvement in outcomes with total thyroidectomy. Alternatively, referral to a thyroid surgeon with low complication rates should be considered whenever feasible.
CONCLUSION
This is the largest study on PTC to date, and the first to clearly demonstrate a survival benefit for total thyroidectomy in tumors Ն1.0 cm, even after adjusting for other low-risk features. No prior study has specifically attempted to examine the extent of surgery for thyroid cancer to determine a size threshold which is associated with improved outcomes. Thus, we have provided data supporting total thyroidectomy for PTC Ն1.0 cm on the basis of improvements in recurrence and long-term survival.
The first question is how do you think the data errors and gaps that exist in the National Cancer Database have affected the outcome, and how do you think they have skewed the results? It is clear that when you use a clinical database that includes input from over 20 years and over 1400 hospitals, there will be mistakes embedded in the data. And, there are some obvious errors from the data that you report. For instance, patients who have had a thyroid lobectomy alone are not treated with radioactive iodine ablation, and yet almost 20% of the patients in your thyroid lobectomy group had radioiodine reported as part of the therapy. They likely received a thyroid lobectomy elsewhere in a non-NCDB institution, so you only have records of the completion thyroidectomy and they have thus contaminated the lobectomy group. How do you think that affects the study findings?
Similarly, with the information regarding lymph nodes, you report a large number of patients as being node-negative but no patient reported as being nodal status unknown (NX). For how many patients do we have no information about the lymph nodes, and how do you think that skews the results?
Finally, we are completely missing radioactive iodine therapy information for about two-thirds of the patients, and there is no information on thyroid-stimulating hormone (TSH) suppression, which are the second and third legs of thyroid cancer therapy. How do you think those gaps have affected the results that you have reported?
The second question deals with the robustness of the follow-up. You include a large number of patients, but no life table summaries associated with the survival curves. There must be some decrease in at-risk patients over time. How many patients do you actually have in your follow-up and how do you think that follow-up drop-off has skewed the results?
Finally, I have a comment. In the manuscript, you note that the application of total thyroidectomy around the country could lead to an increase in the complication rates and that public policy should consider this as a part of the guideline recommendations. A total thyroidectomy is the exact sum of 2 thyroid lobectomies, so I would submit if one cannot perform a safe total thyroidectomy, then one should not perform a lobectomy either. I believe that we should clarify this issue to avoid sloppy thinking about reduced complication rates.
Finally, I want to congratulate you again. I think this will clearly be a big part of the discussion regarding the upcoming guidelines for the American Thyroid Association and NCCN as we can finally confidently recommend total thyroidectomy for tumors over 1 centimeter.
DR. CORD STURGEON (CHICAGO, ILLINOIS):
The first question concerns the gaps in the NCDB and how might they affect the results. I think there are a number of points that I should highlight.
First, we have no data whatsoever on TSH suppression for any of these patients. That information is not reported in the database. Clearly, that is 1 of the 3 components that we all use for thyroid cancer management: surgery, radioiodine, and then TSH suppression. We do not know the effect of TSH suppression, the degree of TSH suppression, or in fact, if patients even experienced TSH suppression. It is hard to predict the potential bias because we do not know the different effects in each group.
The second question concerns radioiodine administration. As you point out, administration rates are only in the mid-50s in our study. Other studies have shown that radioiodine is administered to around 70% of PTC patients. We think it is probably underreported in this database, just as chemotherapy treatments are underreported in many of these cancer databases. The exact dose of radioiodine timing and frequency of administration is not clear in this study, and it is hard to predict what effect might result 1 way or the other between the 2 groups.
Furthermore, there is no data in this study regarding histopathologic subtypes of papillary thyroid cancer, such as tall cell variant, that might lead to a worse prognosis. We did not determine if these patients had those histologies or not, and that may have effects as well on survival. We have no data on genetics, like BRAF, which we are beginning to understand are very important in this disease as well.
As for node disease, I can tell you with confidence that when we report 34% positive nodes in our thyroidectomy group, those are only patients who had nodes examined, not 34% of all patients including the NX. Roughly 10,000 patients were excluded from that evaluation because we did not have any nodal data.
The other question, how many of these patients received a lobectomy and then maybe went elsewhere and got a completion thyroidectomy and are really total thyroidectomy patients? For the surgery these patients received, we are quite confident that we coded them correctly. For example, there are patients who had a lobectomy at a hospital that reports data to the NCDB and then went to a second hospital that does not contribute to the NCDB and had a completion thyroidectomy. The registrars at the NCDB hospitals are trained to seek out that specific information and code it appropriately. Those patients who received that type of treatment (completion thyroidectomy) are coded as total thyroidectomy in this database.
The next question asked how many patients are represented in the follow-up over time. Of course, over time, patients get censored in this database. At about 5 years of follow-up we still have 66% of our cohort uncensored, alive, and involved in the study, and at ten years, we have about 21% of the patients in this study, roughly 11,000 patients. The results reported at ten years are based on approximately 11,000 individuals with papillary thyroid cancer.
As for the final comment about complication rates, certainly I think that if you look at what Dr. Bilimoria presented, that approximately 12% of patients with PTC larger than 1 cm are receiving thyroid lobectomy, this is the difference that we can potentially make. That group of patients could get a more complete operation and perhaps have a better survival and lower recurrence.
Those would also be the patients exposed to the potential risk of bilateral recurrent laryngeal nerve injury or perhaps permanent hypoparathyroidism. Those risks should be very small in the hands of experienced surgeons. In the United States, the majority of thyroid surgery is not done by experienced surgeons who focus only on thyroidectomy, so that is a major consideration when we promote more extensive surgery. But we think that the overall risk should be quite small and the benefits are merited.
DR. THOMAS R. RUSSELL (CHICAGO, ILLINOIS): As you pointed out, we have over 20 million cases in the Cancer Database and a large number in the Trauma Database. And I do believe in this new era of value based purchasing that these databases, which were set up years ago by very thoughtful forward-looking surgeons, will give us lots of information about how to do things. So, I think there is a wealth of opportunities for residents or people who want to do clinical health services research to tap into these databases at the college.
I have 2 brief questions about the ease of obtaining this data. How much difficulty is there with the data, given the time frame from when it was first collected in 1988 to the present, and how easy is it to capture the information? Secondly, do you think this study will lead to any changes in the AJCC manual that will be coming out in 2009 with respect to the staging of thyroid cancer? DR. CORD STURGEON (CHICAGO, ILLINOIS): Certainly, the accumulation of 20 million patients in this database represents a huge amount of work by a large number of individuals, and it has captured, in our estimation, 88% of all thyroid cancers in the United States in the most recent timeframe. Internal reviews suggest that we are capturing the correct operation, we are not duplicating these patients, and these are accurate points of data. But, it does not come easily.
The second question was what effect might this have on the AJCC Seventh Edition that is coming out. I think that is a very interesting question, because what Dr. Bilimoria showed you today is that those tumors that are less than a centimeter in size behave differently than those tumors that are 1 to 2 centimeters in size even correcting for age, radioiodine administration, and nodal status. It does not matter whether you perform a lobectomy or a total thyroidectomy for the small microcarcinomas. But for those tumors that are 1 to 2 centimeters, there is a survival advantage, and there is a lower recurrence rate for the more extensive bilateral operation.
In the current AJCC staging manual, they lumped together those 3, 4 and 5 millimeter microcarcinomas with the 1.7, 1.8, and 1.9 centimeter tumors. Perhaps 1 conclusion from this study is that there may be a different biology between those two, so this study may have some impact on the way we think about T1 versus T2.
DR. RICHARD A. PRINZ (CHICAGO, ILLINOIS): I would like to go back to a statement you made that most thyroid surgery is not done by experienced thyroid surgeons. A corollary of that is that the pathologists that examined those thyroidectomy specimens are not experienced pathologists in thyroid disease. You mentioned that tumors were not subtyped. Are you sure that all of these are actually papillary tumors?
Secondly, you have just given us a hazards ratio showing improvement in survival and less recurrence with total thyroidectomy. Although I favor total thyroidectomy, there is obviously a cost to this. Do you have any raw survival data that we can compare with complications? An important thing to note is that we actually benefit only a small number of patients. Could we be buying more complications for a very small increase in survival?
DR. CORD STURGEON (CHICAGO, ILLINOIS): I do not have the exact data that you are looking for confirming that this is papillary and not something else. We have confidence in all the histologies in the database.
The second question regarding raw survival data and the take-home message in terms of the advantage that you offer the patient versus the potential complication? We think that you can achieve an approximately 2% survival advantage over time. You have to compare that to what you think the complication rate is. In the hands of experienced surgeons like you, the risk of something like a recurrent nerve injury or hypoparathyroidism is probably around 0.4%. It is certainly less than 1%. When we think about the overall advantages that we can offer patients by expanding the use of total thyroidectomy, we must compare those 2 numbers. There is roughly a 2% survival benefit for the additional extent of operation (total thyroidectomy), and then the trade-off is the complication rate, which should always be less than 1%, I would say.
DR. WILLIAM C. WOOD (ATLANTA, GEORGIA): I appreciate the amount of work that has gone into such a massive analysis, and I appreciate the fact that you didn't come down to a single conclusion. In oncology, we are trying to use large numbers to get information, but then to tailor the treatment to the individual. And your point about sub-centimeter tumors is very helpful.
Many of the large single institution series over the last 30 years have suggested that there are also biological differences poorly understood in pre-menopausal women with papillary carcinoma who fare better than older people and males. Did you see any difference in total thyroidectomy versus lobectomy in pre-menopausal women?
DR. CORD STURGEON (CHICAGO, ILLINOIS): That is an excellent question. We have not looked at that issue at all, but I think it may be in a many people's minds because gender, and age in particular, has been a focus as strong predictors of overall survival. But we have not looked at pre-menopausal women specifically. That is certainly something we can consider looking into now.
